Relocation of Urgent Care ' 674-276
Central Texas Veterans Heaith Care System Temple, Texas

SECTION 22 66 00 - CHEMICAL-RESISTANT WASTE SYSTEMS FOR HEALTHCARE FACILITIES

PART 1

GENERAL

1.01  DESCRIPTION

A

This section describes the requirements for chemical-resistant waste and vent systems,
including piping, equipment and ali necessary accessories as designated in this section.

1.02  RELATED WORK

A.
B.

C.

D.

Section 07 84 00, Firestopping — Penetrations in rated enclosures:

Section 09 91 00, Painting — Preparation and finish painting and identification of piping
systems.

Section 22 05 11 — Common Work Results for Plumbing.

Section 22 13 00 — Facility Sanitary Sewerage.

1.03  SUBMITTALS

A

Submit in accordance with Section 01 33 23 - Shop Drawings, Product Data and
Samples.

Manufacturer's Literature and Data:

1. Piping.

2. Floor Drains.

3. Allitems listed in Part 2 - Products.

Detailed Shop Drawing of clamping device and extensions when required in connection
with the waterproofing membrane or the floor drain.

1.04  APPLICABLE PUBLICATIONS

A.

The publications listed below form a part of this specification to the extent referenced.
The publications are referenced in the text by the basic designation only.

American National Standards Institute (ANSI) and American Society of Mechanical
Engineers {ASME). (Copyrighted Society)

1. A13.1-07: Scheme for Identification of Piping Systems

2. B16.11-01: Forged Steel Fittings, Socket-Welding and Threaded

3. B16.12-98 (R 2006): Cast Iron Threaded Drainage Fitlings ANSI/ASME
4, B16.15-06 (R 2008): Cast Bronze Threaded Fittings ANSI/ASME

American Society for Testing and Materials (ASTM):
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PART 2

AT74-06: Standard Specification for Cast Iron Soll Pipe and Fittings
A183-03: Standard Specification for Carbon Steel Track Bolts and Nuts

A312-08:; Standard Specification for Seamless and Welded Austenitic Stainless
Steel Pipe

A733-03; Standard Specification for Welded and Seamless Carbon Steel and
Austenitic Stainless Steel Pipe Nipples

C564-03a: Standard Specification for Rubber Gaskets for Cast Iron Soil Pipe and
Fittings

ASTM D1784 — Standard Specification for Rigid Poly (Vinyl Chloride} (PVC)
Compounds and Chlorinated Poly (Viny! Chleride) (CPVC) Compounds.

ASTM D3311 - Standard Specification for Drain, Waste and Vent (DWV) Plastic
Fitting Patterns.

ASTM F493 — Standard Specification for Solvent Cements for Chlorinated Poly
{Vinyl Chloride) (CPVC) Plastic Pipe and Fittings.

ASTM F2618 — Standard for Chlorinated Poly Vinyl Chioride (CPVC) Chemical
Waste Drainage Systems

International Code Councif:

1.

IPC-06: International Plumbing Code

Cast lIron Soil Pipe Institute (CISPI);

1.

301-05: Hubless Cast Iron Soil Pipe and Fittings for Sanitary and Storm Drain,
Waste, and Vent Piping Applications

2. 310-04: Coupling for Use in Connection with Hubless Cast Iron Soil Pipe and
Fittings for Sanitary and Storm Drain, Waste, and Vent Piping Applications
PRODUCTS

2.01  CHEMICAL RESISTANT WASTE AND VENT PIPING

A.

The piping material used for chemical-resistant waste and vent systems shall be of one of
the following materials.

The chemical resistant waste and vent piping shall be high silicon iron pipe and drainage
pattern fittings conforming to ASTM A861. The cast iron pipe shall be close grained,
containing not less than 14.25 percent silicon content.

1.

The joints shall be mechanical joint type with stainless steel clamps with TFE
inner sleeve and CR outer sleeve.

The joints shall be bell and Spigot Joint type joint using acid resistant packing
and lead calking materials.
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CPYC Pipe: Chiorinated Poly (Vinyl Chicride) (CPVC) — ASTM D1784, Schedule 40,
CPVC pipe shall be equivalent to Spears “LabWaste” Corrosive Waste Drainage System
or Charlotte Pipe and Foundry "ChemDrain” Chemical Waste System with maximum
flame spread of 25 and maximum smoke developed depsity of 80, as tested by UL
723/ASTM E784 and designated as such on the pipe marking or fitting package label. All
pipe markings shall be accompanied by a yellow stripe for identification of CPVC

chemical waste system.

The chemical resistant waste and vent pipe material shall be extruded polypropylene
plastic pipe and drainage pattern fittings conforming to ASTM F1412. The polypropylene
pipe and fittings shall be schedule 40 and made from a polypropylene resin with a fire
retardant additive complying with ASTM D4101 with mechanical joints for sizes under 3
inches {DN 75) and fusion and mechanical joints for sizes 3 inches {DN 75) and over.

The chemical resistant waste and vent pipe material shall be PVDF pipe and drainage
pattern fittings conforming to ASTM F1673. The PVDF pipe and fittings shall be schedule
with mechanical joints for sizes under 80 mm (3 inches) and fusion and mechanical joints
for sizes 80 mm (3 inches and over.

The chemical resistant waste and vent pipe material shall be type 316L stainless steel
pipe and drainage pattern fittings conforming to ASME A112.3.1 and ASTM AG66. The
stainless steel pipe shall have socket and spigot ends for gasket joints having piping
manufacturer's FPM lip-seal rubber gaskets shaped to fit socket groove with plastic

backup ring.

2.02 CLEANOQUTS

A

Cieanouts shall be the same size as the pipe, up to 100 mm or DN100 (4 inches); not
less than 100 mm or DN100 (4 inches) for larger pipe. Cleanouts for chemical waste
drain pipe shall be of same material as the pipe. Cleanouts shall be easily accessible and
shail be gastight and watertight. A minimum clearance of 600 mm (24 inches) shall be
provided for clearing a clogged chemical waste drain.

Floor cleanouts shall have cast iron body and frame with square adjustable scoriated
secured nickel bronze top. The cleanout shall be vertically adjustable for a minimum of 50
mm or DN50 (2 inches). When a waterproof membrane is used in the floor system, a
clamping collar shall be provided on the cleanouts. Cleanouts shall consist of wye fittings
and eighth bends with brass or bronze screw plugs. Cleanouts in the resilient tile floors,
quarry tile and ceramic file floors shall be provided with square fop covers recessed for
tile insertion. In the carpeted areas, carpet cleanout markers shall be provided. Two way
cleanouts shall be provided whers indicated on Drawings.

Cleanouts shall be provided at or near the base of the vertical stacks with the cleanout
plug located approximately 600 mm (24 inches) above the floor, If there are no fixtures
installed on the lowest floor, the cleanout shali be installed at the base of the stack. The
cleanouts shall be extended to the wall access cover. The vertical cleanout shall consist
of sanitary tees. Nickel bronze square frame and stainless steel cover shall be furnished
with a minimum opening of 150 by 150 mm (6 by 6 inches) at each wall cleancut. Where
the piping Is concealed, a fixture trap or a fixture with integral trap, readily removable
without disturbing conceated roughing work, shall be accepted as a cleanout equivalent
providing the opening to be used as a cleanout opening is the size required.

In horizontal runs above grade, cleanouts shall consist of cast brass tapered screw plug

in fitting or caulked/na hub cast iron ferrule. Plain end (no-hub) piping in interstitial space
or ahove ceiling may use plain end (no-hub) blind plug and clamp.
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2.03

2.04

2.05

PART 3

3.01

FLOOR DRAINS

A.

See Drain Schedule on Drawings.

WATERPROOFING

A

B.

A sleeve flashing device shall be provide at points where pipes pass through membrane
waterproofed floors or walls. The sleeve flashing device shall be manufactured, cast iron
fitting with clamping device that forms a sleeve for the pipe floor penetration of the floor
membrane. A galvanized stee!l pipe extension shall be included in the top of the fitting
that will extend 50 mm (2 inches) above finished floor and galvanized steel pipe
extension in the bottom of the fitting that will extend through the ficor slab. A
waterproofed caulked joint shall be provided at the top hub.

Walls: See detall shown on Drawings.

DECONTAMINATION HOLDING TANK

A

Holding tank shall be structurally and hydraulically engineered to conform to UPC, EPA
and ASSE requirements. Tank shall be of double-wall reinforced fiberglass construction
in conformance with ASTM D3299 and shali have one-piece construction at shell and end
caps. Tank shall have gas-tight polyethylene manway cover in top and manway
extension of height as required. Tank shali have pump port with 2-inch cam-lock adapter
and locking cap, as well as primary and secondary monitoring ports.

Cast-Iron Castings: Manhole frames and covers shall be manufactured of grey cast iron
conforming to ASTM A48, Class 30. Manhole shall be nominal 32-inch diameter and shali

be traffic duty.

Monitor and Alarm Panel: Tank system shall be furnished with a monitoring and afarm
panel in NEMA 4x fiberglass panel with 50 percent and 80 percent full-leve! sensors as
well as leak detection sensor, alarm bell and light, test and silence push buttons.

EXECUTION

PIPE INSTALLATION

A.

The pipe installation shall comply with the requirements of the International plumbing
code and these specifications.

Branch piping for chemical waste piping system shall be installed and connected to all
fixtures, valves, cocks, outlets, casework, cabinets and equipment, including those
furnished by the Government or specified in other sections,

Piping shali be installed for reagent racks. The piping shall be arranged neatly and

* located as required by the equipment.

Pipe shall be round and straight. Cutting shall be done with proper tools. Pipe, except for
plastic and glass, shall be reamed to full size after cutting.

All pipe runs shall be laid out to avoid interference with other work.

The piping shall be installed above accessible ceilings to allow for ceiling panel removal.
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G. The piping shall be installed to permit valve servicing or operation.
H. The piping shall be installed at the indicated slopas or according fo the International

3.02

piumbing code.
l. The piping shall be installed free of sags and hends.
J. Seismic restraint shall be installed where required by code.

K. Changes in direction for chemical waste drainage and vent piping shall he made using
appropriate branches, bends and long sweep bends. Sanitary tees and short sweep
quarter bends may be used on vertical stacks if change in direction of flow is from
horizontal to vertical. Long turn double wye branch and eighth bend fittings shall be used
if two fixtures are installed back to back or side by side with common drain pipe. Straight
tees, elbows, and crosses may be used on vent lines. Do not change direction of flow
more than 80 degrees. Proper size of standard increaser and reducers shall be used if
pipes of different sizes are connected. Reducing size of drainage piping in direction of

flow is prohibited.

L. Buried soil and waste drainage and vent piping shall be laid beginning at the low point of
each system. Piping shall be installed true to grades and alignment indicated with
unbroken continuity of invert. Hub ends shall be placed upstream. Required gaskets shall
be installed according to manufacturer's written instruction for use of lubricants, cements,

and other installation requirements.

M. Cast iron piping shall be instalied according to CISPI's “Cast Iron Soil Pipe and Fittings
Handbook,” Chapter 1V, “Installation of Cast Iron Soil Pipe and Fittings.”

N. Aboveground PVC piping shall be installed according to ASTM D2665. Underground
PVC piping shall be instalied according to ASTM D2321.

JOINT CONSTRUCTION

A Hub and spigot, cast iron piping with gasket joints shall be joined In accordance with
CISPI's “Cast Iron Soil Pipe and Fittings Handbook” for compression jeints.

B. Hub and spigot, cast iron piping with calked joints shall be joined in accordance with CISPI's
“Cast Iron Soil Pipe and Fittings Handbook” for lead and oakum calked joints.

C. Hubless, cast iron piping shall be joined in accordance with CISPI's "Cast lron Scil Pipe
and Fittings Handbook” for hubless piping coupling joints.

D. For threaded joints, thread pipe with tapered pipe threads according to ASME B1.20.1.
The threads shall be eut full and clean using sharp disc cutters. Threaded pipe ends shall
be reamed to remove burrs and restored to full pipe inside diameter. Pipe fittings and
valves shall be joined as follows: '

1. Apply appropriate tape or thread compound fo external pipe threads unless dry
seal threading is required by the pipe service.
2 Pipe sections with damaged threads shall be replaced with new sections of pipe.
E. for PVC piping, solvent cement joints shall be used for joints. Al surfaces shall be

cleaned and diy prior to applying the primer and solvent cement. Installation practices
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shall comply with ASTM F402. The joint shall conform to ASTM D2855 and ASTM D2685
appendixes.

3.03 SPECIALTY PIPE FITTINGS

A

B.

Transition coupling shall be installed at pipe joints with small differences in pipe outside
diameters.

Dielectric fittings shall be installed at connections of dissimilar metal piping and tubing.

3.04 PIPE HANGERS, SUPPORTS AND ACCESSORIES

A

All piping shall be supported according fo the International plumbing code, Section 22 05
11 — Common Work ResUits for Plumbing and these specifications.

Hangers, supports rods, inserts and accessories used for Pipe supports shall be shop
coated with zinc Chromate primer paint.

Horizontal piping and tubing shall be supported within 300 mm (12 inches) of each filting
or coupiing.

Horizontal cast iron piping shall be supported with the following maximum horizontal
spacing and minimum hanger rod diameters:

1. 40 mm or DN40 to 50 mm or DN50 (NPS 1-1/2 to NPS 2}: 1500 mm (B0 inches)
with 10 mm (3/8 inch) rod.

2. 80 mm or DN 80 {NPS 3): 1500 mm (80 inches) with 13 mm (1/2 inch) rod.

3. 100 mm or DN 100 to 125 mm or DN125 (NPS 4 1o NPS 5} 1500 mm (60

inches) with 16 mm (5/8 inch) rod.

4, 150 mm or DN150 o 200 mm or DN200 (NPS 6 to NPS 8); 1500 mm (60 inches)
- with 19 mm (3/4 inch) rod.

5. 250 mm or DN250 to 300 mm or DN300 (NPS 10 to NPS 12): 1500 mm (60
inches) with 22 mm (7/8 inch) rod.

Vinyl-coated hangers shall be instalied for glass piping. The maximum horizontal spacing
and minimum rod diameters shall be:

1. For 25 mm or DN25 to 32 mm DN32 (NPS 1 and NPS 1-1/4), the maximum
spacing shall be 1.22 meters {48 inches) with 10 mm (3/8 inch).

2. For 40 mm or DN40 and 50 mm or DN50 (NPS 1-1/2 and NPS 2), the maximum
spacing shall be 1.83 meters (72 inches) with 10 mm (3/8 inch).

3. For 80 mm or DN8G (NPS 3 inch), the maximum spacing shall be 1.83 meters
(72 inches) with 13 mm (1/2 inch).

4, For 100 mm (DN100) (NPS 4 inch), the maximum spacing shall he 1.83 meters
(72 inches) with 16 mm (5/8 inch).

Vertical piping and tubing shall be supported at the base, at each floor, and at intervals
no greater than 4.57 meters (15 feet).
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G. In addition to the réquirements in Section 22 05 11 — Common Work Results for
Plumbing, floor, wall and ceiling plates, supports and hangers shall have the following

characteristics:

1. Solid or split unplated cast iron.

2. All plates shall be provided with set screws.

3. Height adjustable clevis type pipe hangers.

4, Adjustable Floor Rests and Base Flanges shall be steet.

5, Hanger Reds shall below carbon steel, fully threaded or threaded at each end
with two removable nuts at each end for pesitioning rod and hanger and locking
each in place. :

6. Riser Clamps shall be malleable iron or steel.

7. Rollers shall be Cast iron.

8. Hangers and supports utilized with insulated pipe and tubing shall have 180

degree {min.} metal protection shield Centered on and welded to the hanger and
support. The shield shall be 100 mm (4 inches) in length and be 18 gauge steel,
The shield shall be sized for the insulation,

H. Miscellaneous Materials: As specified, required, directed or as noted on the Drawings for
proper installation of hangers, supports and accessories. If the vertical distance exceeds
6 m (20 feet} for cast iron pipe additional support shall be provided in the center of that
span. Provide all necessary auxiliary steel to providse that support.

I Cast escutcheon with set screw shall be installed at each wall, floor and ceiling
penetration in exposed finished locations and within cabinets and millwork.

J. Penetrations:

1. Where pipses pass through fire partitions, fire walls, smoke partitions, or floors,
install a fire stop system that provides an effective barrier against the spread of
fire, smoke and gases as specified in Section 07 84 00 -~ Firestopping.
Clearances bhetween raceways and openings shall be completely filled and
sealed with the fire stopping materials.

2, At floor penetrations, Clearances around the pipe shall be completely sealed and

made watertight with sealant as specified in Section 07 92 00 — Joint Sealants.
K. Chemical waste and vent piping shall conform to the following:

1. Where waste lines from fixtures are shown on plans to be chemical resistant,
vents from those fixtures shall also be chemical resistant.

2. Storage and installation for PVC chemical resistant pipe shall comply with ASTM
D2665.

3. Glass Pipe installation shall be as recommended hy the manufacturer. Glass

pipe pitch shall be 1:50 (1/4 inch per foot), minimum.
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4, Silver recovery pipe pitch shall be 1:200 (0.5 percent), minimum.
5. Mechanically Joined Polypropylene Pipe requires a pre-grooved pipe or cutting of
a groove in each pipe section using a rotation cutting ool Polypropylene
chemical resistant pipe pitch shall be 6 mm minimum (1/4 inch per foot)
minimum. Mechanically joined pipe shall not be instalfed below grade.
8. Plastic chemical waste pipe shall not be installed within 23 meters (75 fest) of hot
water appliances (autoclaves, dishwashers, sterilizers) and similar equipment.
7. High silicon content cast iron pipe with bell and spigot joints and heat fusion
plastic pipe may be used below grade under building.
8, Stainless steel, mechanical joints shall not be installed below grade.
9. Stainless Steel Piping system shall be Joined and supported per manufacturer's
recommendations.
3.06 TESTS
A The chemical-resistant pipe system shall be tested either in its entirety or in sections.
B. Tests for chemical-resistant waste, vent and silver recovery systems shall be conducted

before trenches are backfilled or fixtures are connected. A water test or air test shall be
conducted as directed.

1.

If entire system is tested using a water test, tightly close all cpenings in pipes
except highest opening, and fill system with water o point of overflow. If system
is tested in sections, tightly plug each opening except highest opening of secticn
under test, fill each section with water and test with at least a 3 meters (10 foot)
head of water. In testing successive sections, test at least upper 3 meters (10
feet) of next preceding section so that each joint or pipe except upper most 3 m
{10 feet) of system has been submitted to a test of at least a 3 meters (10 foot)
head of water. Water shall be kept in system, or in portion under test, for af [east
15 minutes before inspection starts. System shall then be tight at all joints.

Air pressure test of 35 kPa (5 psi) gauge shall be maintained for at least 15
minutes without leakage. A force pump and mercury column gauge shall be used

for the test.
Final Tests: Either one of the following tests may be used.

a. Smoke Test: After fixtures are permanently connected and traps are
filled with water, fill entire drainage and vent systems with smoke under
pressure of 1.3 kPa {1 inch of water) with a smoke machine. Chemical

smoke is prohibited.
b. Peppermint Test: Introduce (two ounces) of peppermint into each fine or

stack.

END OF SECTION
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